Acrolein induces myelin damage in mammalian spinal cord.
Myelin damage can lead to the loss of axonal conduction and paralysis in multiple sclerosis and spinal cord injury. Here, we show that acrolein, a lipid peroxidation product, can cause significant myelin damage in isolated guinea pig spinal cord segments. Acrolein-mediated myelin damage is particularly conspicuous in the paranodal region in both a calcium dependent (nodal lengthening) and a calcium-independent manner (paranodal myelin splitting). In addition, paranodal protein complexes can dissociate with acrolein incubation. Degraded myelin basic protein is also detected at the paranodal region. Acrolein-induced exposure and redistribution of paranodal potassium channels and the resulting axonal conduction failure can be partially reversed by 4-AP, a potassium channel blocker. From this data, it is clear that acrolein is capable of inflicting myelin damage as well as axonal degeneration, and may represent an important factor in the pathogenesis in multiple sclerosis and spinal cord injury.